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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 
(57)Abstract: 

PURPOSE: To decrease the number of processes and 
to reduce the cost, in forming a bump on a 
semiconductor chip, by providing a core member, whose 
outer surface is treated with solder, Su and Au so that 
the diameter of the member is larger than the thickness 
of an insulative film on a pad, which is exposed from an 
opening part in an aluminum electrode pad in the 
semiconductor chip. 

CONSTITUTION: On a semiconductor substrate (wafer) 

11, a pad 13 is formed through an Si02 insulating film 

12. A PSG film 14 is formed as a surface protecting 
insulating film on the entire surface. The PSG film 14 
corresponding to a part of the pad 13 is selectively 
etched away, and an opening part 15 is formed. Then, 

low-melting-point metal, e.g., solder, Au, Sn, In or alloy of In, is evaporated on the entire 
surface, and a low-melting-point-metal evaporated film 16 is formed. Then, a metal ball 18 
(Cu, Ni, Fe), on the outer surface of which a film 19 made of solder, Sn and Au is formed, is 
set on the pad 13. The semiconductor substrate 11 is heated. The film 19 made of the solder, 
Su, and Au, which is formed on the metal ball 18, is welded to the pad 1 3 on the 
semiconductor substrate 1 1 with ultrasonic wave and the like being applied. Then, the metal 
ball 18 is fixed to the pad 13 by a welded film 20, and an electrode 20 is formed. 




•7 



Searching PAJ 



Page 2 of 2 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 

the examiner's decision of rejection or 

application converted registration] ^ 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



DB*@4#ifjr(jp) ® n n tfl m & 
£: M # I* & *g ( a) 0S62 - 266842 

©Int.Cl." ftSUfS-f jfF*3SS#^- @&§8 Bg?P62^( 1987)11^193 

H 01 L 21/60 6918-5F 



©# P 3361-109693 
©til P 9361(1986) 5 J315H 





!I3 








m 


©as 


m 


A 


©ft 


m 


A 



91 (B S 

1 . 5fe ofl © * ft 

* # ss a& of * © as it 

2 . ft ft l* * © W. Effl 
(1) 

ia una ± tc is # ^ n tz a v h bp © - au tc *t as t 

34 j& & a IK ri< & £ ft Z 35 * * fiJc 4 « (S 

(2) ne£:tftfttfl« - v * JuXttttTA* C 

<tsa v 

( 3 ) flu se 25 m- « -t ? 5 v ? x a & m AS * h 

fSL * <L £ £ ft ft <k r * » SIP SA * © 15 E 2ft I Sd « 

© * * * a a . 

(4) J: "C * * - £ * ± T * 



t* si 5 * O B5 DB 31 I >fl &»©*«*£ a. 
( S ) S3 ifi {£ Si £ & 31 5 JK a , $a , * ffl . W y 

(6) *3*2S*RJi«:»afla*^LT/< v 

jR©isms&©/< v ±^«a*d«s*fl»*ig/sR 
tiisis i* En a so iz ft se $ an os if i& & us © 15 

an ^ ^ * -5 as * a a 4 x $s i * it r * c t 
*«(jtir*^a*sa©Sis»-ffi. 
3 . 18 w © to « Si w 

(^IBJ:©flW^IF) 
^C. TAB (Tape Autoaated Bonding) l£ -P 7 J ) 



tt. 01*. If* UaWiS^fiS4iTttttK:aA«*«* 

*) . s *jMt$ nfc # y r a v ? 7 -r * aa<ffl n ^ 

itJi^^?tlI JTV^. C © =fc 1 Kft ffi #J flf £ 
frfc* TAB tfxt* 7 'J v/f -/r^^TA 

m30iiC©£©¥a#£E©8Jr®EI-C<fc*. 

bit* co«o*a*«a*3« 3 Hcas-^^r 

It * c Si fl J! t * . 
121 4> . I«^3f*SIST**)> C © £ tfc 1 _h ic 

r a ^ * *i t n * . mid /< v h 2 * ^ v *e u jr 3 

r * k £ stfi l i ^ r s bsi c ut a « «c 
- ? a<£ l; * 1 1» o Ha *> * ^ fc * 

<t r * . 

( &i a * * w & r * fc a <© ^ a > 
*»9itt, ±ieraa**JB-8i5f4 fc^Ki, 

SS it £ *i fc i£ /* v h S3 © — SB c fcf JE5 r -5 Stf # iz M 

3rfl3-£B$ y h suited racist .&&Btt 
^jBi£tiifii> ar ^ v h sn * ^ c s ts ± $ 

v h 2R©- SIX tc frtJSr * SBfl-c Rfl □ SB £ ft 4 



1*K1B362-26G842 (2) 

£■ # U *< v £/-e - > 3 y (13 5 ?!>< & it £ ft T t» *> 
m 52 Bfl □ 28 4 c li a u ^ «b fiJc * y 7* 6 d< c © /< v 
7' 6 £ 0 /& 1" £ 7c # cD a i ii y y h 7 ^ ;t, a _t 4C *< 
v r 6 i^y h 7 V^ui. ^ CD fitJ&fifiibfcJSTi?) 

yC y •> ^ - -> B y JI9 5 © Rtl □ ^ 4 id ilJc "T ^ fPI C 
H ^? USE 7 -£ ?g L 11 tt n tf h *i ^ tz * X II Si # 

^ < n *) s s m 4- ^ ?ri t % *». s £ tc > j<y 

Utt/ v*CJ:*>JB*r4i2)Ts l# Pal * s r 4 t 
£ s /n' y r 6 ?)< /x- v y -< - > a y m 5 © M □ 

ss 4 » as r 4 v h 2 © * « * r . * © m s 

0 y •>-<-•> 3 y 5 b HI 35 $ n T ^ i tZ ft ■ 

Bfl P SP 4 H & <0 /n* v y ^ - •> 3 y f£ 5 k: jfi> >3 ^< Jfjn 

L- "C ^ v v 0 1i<'< v y - y 9 y JJ3 5 © Jb 5« ffi ^ 
^ /< y h 2 © W fg . M 3 * ^ L T !■ C ^ 

rSLTZTmt. :SWnSUiCfln 0 5 fi^ffi{S;53i6^fi9© 

t^tll^L. ^ 3 ^ y 7* © 7 ^ $ U ffi A y h© 
BflOgp^ v I- JLC Jfel^fl^©!?^ cfc 4 

Z> SIS » . ft * « . ^ fc^ , 3 7 nif, ^ 

© £ o C v h t '< *y 7* Pul tC i) U y h 7 4 /i> ^ ^ 

S /c . W:RkP/)ih^JSiLT©^^y> ^ . ^ 

:^i*3, X f S » * < L T . J * MS i# * 



-186- 



A<*#tfltcft«!Hr*. 

y h , 14 tt PSGS5?s HBEtttfC* * . - 0£2B 
ttlTtiCu. Ni. Fett £: 0&B^ 

£ & ft s§ e)c « c 0 a> gp w « # C tt 

$*i£Xf§BftffiEI~e*>*- 

^t. m2EHc£^^T#tatc&0fl-r*. 

(1) JTs 35 2 0 (a) £ ^ $ n -4 <k 9 i££<* 

£ U T 0 PSG (Phaspho-S L I i ca te Glass ) fig 1 4 £ 
JgftL. fiiise^'v M30-8B&:*fJST* PSCKU 

<£otC> i£2|fc£&nJitCifili)&12£5> K v 
H3iSVs C0'<v M3tC PSGI&140** 0153 

*>ntf cfc < , Au*!fc < Cus Ni. Petti';* 

ft » T * 4 . 

ftil © H $fc 0J £ L T . iffl t /c A J3v f# 1 7 tc ft *. X . 

p a a£ + * E^Sillllt?) . PftJ (m H n n« h - 

art,, E£ft/&X£) PESF ( BK a a a * V I CTREX . {± 
& {fc 3* X £ ) Jfcfflf* £ - * ft 

*-*L0 J*0&BntcfgJfcT «ttK ttS«»^ v*W 
T /£ T * C t ** X £ * . 

m IC . * % B J1 © ~fi '& £. £ ft * {£ £ 0 <fc -> tC . 
/x * v i- <b /< y 7* K1 c * U' y h7 .r ;b £ 0 3? 2r fig 
& &t Ilk ih & EE A3 * £ * 5> # $ it * C £ < > 



WHIBB 62-266842 (3) 

(2) <fctC 3$ 2 SI (b> tc ^ s ti 4 <fc -5 td . f£3fc£. 
tfl|xtf..#BK Au. Sn. In-Xttln^? 0££" 

£ £ as c iff b . an na □ SB i s tc w ts r ^ 0 ^ c 

£ JB /* 1" * . 

(3) <c) c ^ $ n ^ 7 s sa 

100 ~ [50 » m fl» ©x {flx. . ^ fSItC ^ EH. Sn, 
H r ^ . c co tS-& tt . 7 -f v * y K © 7 -f f »tt 

(4) » 2 13 (d)tc jK?n^» J: -5 
>£*fili£#J 200 - 300 r SIJC tC L . ^3i»4 4 

^ttcTatft^*^»t<£A«'9, ® v *a ft * if 

16€Jf2fftL. © Ji tC a ffi x ^33. So. A u fAS3^r 
n$L\^iz'&. 150^m^) 
/c©T^^0^0tCit^T. X 12 » . X «E * fl«I « 

u s ft tc w ?i! a * 31 1* a * ia (* r ^ c l #> 
■fe v 5 y v . ^ fii n « © «■ a w c a se l tz <o 

t:^ f- ft 4 ! tc t ^ ^i| X h t» . 

« < s *|£Bfl01E^tCS*^^'Ca*0g£B^^I 

0 -C « ^ . 

( % B i] 0 » ) 

!£J ± v tffl tc 5ft 3 ^ U J: -7 tc . * % B J] C «fc ft & 
f- v 7 O 7 S 1J ffi A v h © W Q S5 ^ 6 ?t til ^* v 

hitcmniiao^^cko^^^s^^^fc^sis 

Mi, Fe /i t" 0 EU , -fe 7 5 y ^ EJc . ^ life W ^ 

^ 7 * MS i1t * ss it ^ «t tc U 0 T . X & Jgt 
^iS^tT, 3 X h ^ it ^ ^ C i # X § -5 . 

187- 



4 C i 6 t£ . 
:®«k^-. it tltt © H c> /* y 7"C a * *f r * 

17-Sg0tt. i8--&i££* (Cu. Hi. Fe) . 19- 



re a a 



#8363 62-266842 (4) 

20 : 
/J :/Vyh 




1 




\\\\\\\\\ \\\\VV 



3 




fa) 



Cb) 



i 



F 



/J 




/?;Atffc&AJUlftJIJl 
/6 



r 



/4 
/2 




12 0 



IS 10 6 2 £ 7 £ 2 8 B 



4* » fr 



'h -Jll *B * E 



1 . © £ ?K 

H3I0 6 L iMfrftfflsR 1 0 9 6 9 3 ^- 

2 . 56 91 o « I* 

^sffrssstj&tf * a) Bifida- 
3 . m e £ r * # 

Tlf^iCOTxT^ 1$ st* tfJ Efi A 

ii#r (xI05) 2KjJ?fiB n i T S 7 ft i 2 ^» 

* ft ( 0 2 9 ) 15 X m ft 3* £ tk 

rea-ifr is * * m m 



re ha 

ttiW t (ion ms?^ reraE#tt ih 3 - 4 - i o 

M» EB # t" 

R £ ( 8 9 6 3 ) # H ± iff * 

If EoWt 

fWtt « <o r £ gj © & na # si ft a> ID j 

Jill IE 4) (*J 3 

Ji'i is © in *j 




MHO 62-266842 (5) 

( 1 ) WW iff ©35 3 P[3&20It S CjfliSfl) r <f $ 

y x II J £ r -f ■> y x j t Mi It 

( 2 ) HH $D CO 35 1 i n % 2 vr 0 Pi M 15! R 3H 3 if S 

ciE'jfi® r fg a .£ a 05 a< J £ rffiaa.&^ss-c j i 

till x "J" 6 . 



189- 



